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(54) FORMATION OF PLATED FILM 

(57)Abstract: 

PURPOSE: To provide the method for forming a plated 
film in a simple plating process capable of forming a 
plated film (metallized layer) to a free pattern in a 
maskless way in a dry atmosphere, and furthermore, 
free from limitation on the kinds of the object to be 
plated. 

CONSTITUTION: Ultrafine grains manufactured by an 
ultrafine grain film-forming apparatus are sprayed on the 
surface of a radiation plate 15 and are deposited thereon 
to form a die pad 16 by a dry process. By scanning a 
nozzle 17 discharging the ultrafine grains or the radiation 
plate 15, the die pad 16 having a desired pattern can be 
obtd. in a maskless way. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A plating film formation method forming in the surface of plated material a plating film 
which consists of ultra-fine particles by the gas deposition method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a plating film formation method. For example, it is 
related with the method of forming a plating film (metallized layer) in the surfaces, such as a 
wiring board and an IC chip. 
[0002] 

[Description of the Prior Art]In order to plate on the metaled surface conventionally, the 
electrolytic plating method is used widely. For example, when plating to metal parts, such as a 
circuit pattern of a wiring board, and a wiring pad of an IC chip, sputtering process etc. are 
adopted. 

[0003]When plating with an electrolytic plating method, for example to two or more (insulated 
electrically) circuit patterns on a wiring board which carried out mutually-independent, All the 
circuit patterns are made to short-circuit mutually with a circuit pattern etc., a wiring board is 
immersed in an electrolysis solution — plating — public funds — after impressing voltage 
between group material and the circuit pattern of a wiring board and forming a plating film in a 
circuit pattern, the circuit pattern etc. which were making each circuit pattern short-circuit are 
removed. 

[0004]By electrolytic plating, in plating to a part of surface of metal, The portion which does not 
need to plate is covered with a mask, or he covers the unnecessary portion of plating by the 
photoresist etc. which were patterned with the photo mask, and is trying for a plating film to 
adhere to a part of surface of metal. 

[0005]In the plating method by sputtering etc., after making a plated metal vapor-deposit all over 
plated material and forming a plating film, only the required portion of the plating film was 
covered with the mask, etching removed the unnecessary portion, and the desired plating pattern 
has been obtained. Or plating of plated material covers the unnecessary field with the mask 
beforehand, and the plating film is formed only in the field which was made to vapor-deposit a 
plated metal from on a mask, and was exposed from the mask. When parcel plating was 
especially carried out to a part of surface of metal, it had to be based on the latter method. 
[0006] 

[Problem(s) to be Solved by the Invention]However, in an electrolytic plating method, there is a 
fault that plating takes time, from that it is wet process and it taking the deposit time of a plated 
metal. When there were two or more plating parts, each plating part was made to short-circuit, 
the flow portion had to be again removed after the end of plating, and the process was 
complicated. In an electrolytic plating method, the fault that it cannot plate is also shown in 
plastic surfaces other than metal. 

[0007]When plating by sputtering etc., or in performing parcel plating to a surface of metal by 
electrolytic plating, The mask of the wrap sake was needed in the unnecessary field of plating, 
the mask according to the pattern of the plating unnecessary area (or plating field) needed to be 
produced at every order received, and the period from an order received to a delivery date was 
long. 

[0008]In plating by sputtering etc., since plated material was heated by the elevated temperature 
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and plated material soaked in the electrolysis solution by the electrolytic plating method, there 
was a fault that the stage of plating treatment was restricted. 
[0009]The place which this invention is made in view of the fault of an above-stated 
conventional example, and is made into the purpose, In dry atmosphere, it can plate with mask 
loess to a free pattern, and moreover, there is also little restriction to the kind of plated material 
made into an object, and there is also a plating treatment process in providing a simple plating 
film formation method. 
[0010] 

[Means for Solving the Problem]A plating film formation method of this invention is characterized 
by forming in the surface of plated material a plating film which consists of ultra-fine particles by 
the gas deposition method. 
[0011] 

[Function]If it is in this invention, the plating film (metallized layer) of a desired pattern can be 
formed by spraying the ultra-fine particle for plating on plated material directly by the gas 
deposition method, and making an ultrafine particle style or plated material scan. 
[0012]Therefore, in the plating film formation method of this invention, the plating film of a 
desired pattern can be obtained by mask loess, without using a mask. 
[001 3]It can plate according to a dry process. 

[0014]There is the feature that it can plate with a easier method than electroless deposition 

(chemical plating) also to plated material other than metal. 

[0015] 

[Example] Drawin g 1 is an outline lineblock diagram showing the ultrafine particle film forming 
device 3 for forming the ultrafine particle film 2 of drawing 2 . This is a device which draws the 
ultrafine particle film 2 directly using the gas deposition method (published by the 90th new 
ceramic gathering-for-friendly-discussion study group data.), it has the ultrafine particle 
generating chamber 4 and the film formation room 5, and both ** 4 and 5 are connected with the 
conveyance pipe 6. The inside of the ultrafine particle generating chamber 4 and the film 
formation room 5 can be decompressed now with the vacuum pump 7. The gas 9, such as helium 
gas, is supplied to the ultrafine particle generating chamber 4 via the flow control valve 8. The 
evaporation tub 10 which makes a resistance heating method a heat source is formed in this 
ultrafine particle generating chamber 4. 

It is put into the plated-metal material 1 1 for forming the ultrafine particle film 2 in the 
evaporation tub 10. 

On the other hand, in the film formation room 5, the manipulator 12 for holding and moving the 
plated material 1 is formed. 

The nozzle 13 has projected towards the manipulator 12 side from the conveyance pipe 6. 

[0016]Carrying out a deer, making the plated material 1 hold to the manipulator 12, and 
decompressing the film formation room 5 with the vacuum pump 7, and sending in and 
pressurizing the gas 9 at the ultrafine particle generating chamber 4. When the plated-metal 
material 11 is heated and is evaporated in the evaporation tub 10, condense an evaporation atom 
in the air and An ultrafine particle, (for example, particle diameter becoming about 0.1 
micrometer or thing) not more than it, and, It is sent to the film formation room 5 by the 
differential pressure of the ultrafine particle generating chamber 4 and the film formation room 5 
through the conveyance pipe 6 with the gas 9, such as helium gas, and is injected at high speed 
from the nozzle 13 to the surface of the plated material 1, and as shown in drawing 2 , the 
ultrafine particle film 2 is formed. By moving the plated material 1 at this time, and scanning, the 
ultrafine particle film 2 of a desired pattern can be formed, without using a mask. 
[0017]For example, if the ultrafine particle film 2 is formed moving the plated material 1 linearly 
with the manipulator 12, as shown in drawing 3 (a), the ultrafine particle film 2 of a linear shape 
pattern can be formed. The width of this linear shape ultrafine particle film 2 is decided by the 
tip diameter of the nozzle 13. If the nozzle 13 is then opened and closed by a shutter, as shown 
in drawing 3 (b), the ultrafine particle film 2 of an intermittent pattern (or punctiform) can be 
obtained. If the plated material 1 is rotated with the manipulator 1 2, as shown in drawin g 3 (c), 
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the ultrafine particle film 2 of an annular pattern can be formed. If the plated material 1 is made 
to scan in two dimensions, the ultrafine particle film 2 of surface state can also be formed. 
[0018]In this way, if the ultrafine particle film 2 is formed by the gas deposition method on the 
plated material 1, a plating film can be easily formed with in-line one, without using a mask etc., 
and it is suitable also for fertilization. And it becomes large like the after-mentioned, the range of 
the weighted solidity of a plating film also becomes large, and a use also expands the range of 
the construction material which can be used as the ultrafine particle film 2. Since the plated 
material 1 is not heated, either, it becomes possible to plate also to a thing without heat 
resistance, or a heat-resistant low thing. Differential pressure of the ultrafine particle generating 
chamber 4 and the film formation room 5, temperature of the plated material 1 , With 
temperature, jet velocity, a flow, etc. of an ultrafine particle, density and particle diameter of the 
ultrafine particle film 2, Since the grain boundary etc. can be changed and the thickness of the 
ultrafine particle film 2 can be changed by the movement speed of the plated material 1, the 
injection quantity of an ultrafine particle, two coats of the ultrafine particle film 2, etc., the 
weighted solidity of the ultrafine particle film 2 can be adjusted by controlling these. 
[0019]As construction material for forming the ultrafine particle film 2, Can use various things 
and for example, The metal and the alloy system of Fe, nickel, Co, Fe-nickel, Fe~Co, nickel-Cu, 
Cu, Ag, Au, Sn, Ag-Cu, Ti, Mn, Ta, Mo, aluminum, Pb, In, Cr, Pt, Sr, Pd, Y, Nb, Li, Ba, C, Bi, Ca, 
and others can be used. 

[0020]If the alloy of metal with equal boiling point temperature is put in in the evaporation tub 
10, the ultrafine particle film 2 of an alloy can also be formed. If plated-metal ingredients which 
provide two or more evaporation tubs in the ultrafine particle generating chamber 5, and are 
different are paid, even when the boiling point temperature of both metallic materials differs, the 
ultrafine particle films 2, such as 2 element-system alloy (eutectic alloy), can be formed. For 
example, according to such an alloy producing method, ohmic contact nature of the ultrafine 
particle film 2 can be made good, or a suitable dopant can be put into a parent metal. 
[0021] Drawin g 4 is an outline lineblock diagram showing the ultrafine particle film forming device 
14 for forming the ultrafine particle film 2 of drawing 5 . This has the two ultrafine particle 
generating chambers 4a and 4b and film formation rooms 5, and both the ultrafine particle 
generating chambers 4a and 4b and the film formation room 5 are connected with the 
conveyance pipes 6a and 6b, respectively. The evaporation tubs 10a and 10b which make a 
resistance heating method a heat source are formed in each ultrafine particle generating 
chambers 4a and 4b. 

It is put into the different plated-metal materials 11a and 1 1b for forming the ultrafine particle 
film 2 in each evaporation tub 10a and 10b. 

On the other hand, in the film formation room 5, the manipulator 12 for holding and moving the 
plated material 1 is formed. 

The nozzles 13a and 13b have projected towards the manipulator 12 side, respectively from each 
conveyance pipes 6a and 6b adjoined and arranged. 

[0022]Carrying out a deer and moving the plated material 1 with the manipulator 12. The ultrafine 
particle which consists of the 1st plated-metal material 11a is injected from the nozzle 13a to 
the plated material 1 at high speed, the bottom ultrafine particle film 2a is formed, the ultrafine 
particle which consists of the second plated-metal material 11b is injected from the nozzle 13b, 
and upper part ultrafine particle film 2b is formed on the bottom ultrafine particle film 2a. As a 
result, the ultrafine particle film 2 of an inclination compound presentation like drawing 4 which 
consists of the bottom ultrafine particle film 2a and upper part ultrafine particle film 2b is 
obtained. 

[0023]Therefore, if the circuit wiring etc. which consist of the ultrafine particle film 2 by the gas 
deposition method using the above devices are formed, a plating film can be formed in the 
surface of the plated material 1 by a desired pattern in dry atmosphere by the drawing method, 
without using a mask. Without using a mask, a plating film can also be formed only in a part 
among the surfaces of metal of the plated material 1, and it can plate easily also on the surfaces 
other than metal. Hereafter, the concrete example of plating is explained. 
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r0024l Drawin g 6 is one example of this invention, and shows the case where the die pad 16 for 
die bonding is formed in the heat sinks 15, such as Cu and aluminum, by plating. From the nozzle 
17 of the ultrafine particle film forming device, the ultrafine particle styles 18, such as Au and 
Ag, are breathed out, this ultrafine particle style 18 is sprayed on the surface of the heat sink 15, 
and the die pad 16 which consists of plating films, such as Au and Ag, is formed by moving the 
heat sink 1 5 in the direction of I simultaneously. 

[0025]In such a case, if it was in the former, the die pad was formed of electrolytic plating, but 
Since the die pad 16 is formed by the gas deposition method in this example, according to a dry 
process, the die pad 16 which consists of plating films can be formed, and the die pad 16 can be 
formed in a short time as compared with the case where it is based on electrolytic plating. And 
the die pad 16 can be formed in a desired pattern, without using a mask by forming the die pad 
16, moving the heat sink 15 (or nozzle 17) with a manipulator etc. Since a mask is not needed, it 
can respond also to change of a plating pattern easily. 

r0026l Drawin g 7 (a) and (b) is another example of this invention, the case where the electrode 

21 is formed in the rear face of the wafer 20 in which the mesa type semiconductor chip 19 was 
formed is shown, drawin g 7 (a) shows the wafer 20 whole, and drawing 7 (b) shows the single 
semiconductor chip 19 in the wafer 20. The wafer 20 is a thing of the stage before each cut 
after the end of semiconductor chip manufacture. 

Made the ultrafine particle styles 23, such as Au, Ag, and aluminum, breathe out from the nozzle 

22 of an ultrafine particle film forming device, this ultrafine particle was made to deposit on the 
rear face of the wafer 20, and the electrode 21 is plated by the gas deposition method. 

In this way, the manufactured semiconductor chip 19 is the mesa type semiconductor chip 19 to 
which glass coating 24 was performed at the peripheral part, as shown in drawing 8 , and the 
electrode is formed in on the back [ a part of ]. 

[0027]In this case, since the electrode is formed by sputtering, vacuum evaporation, etc. if it is 
in the former, in order to form an electrode in the rear face of a semiconductor chip selectively, 
a mask is required, but. If the electrode 21 is formed by the gas deposition method like this 
example, the electrode 21 can be formed by mask loess. Since a mask is not needed but a 
desired pattern can be formed by the scan of the nozzle 22, after carrying out the end of 
manufacture of the semiconductor chip 19 at the wafer 20, the electrode 21 according to a 
users demand can be formed. 

[0028] Drawing 9 is another example of this invention, and shows the case where it plates to all 
the circuit patterns 26 of the wiring board 25, or some circuit patterns 26. Also in this case, the 
ultrafine particle style 28 is made to breathe out from the nozzle 27 only on the circuit pattern 
26 which it is going to plate, and the plating film 29 is formed in the surface of the circuit pattern 
26 by the gas deposition method. 

[0029]In such a case, after connecting, making all the circuit pattern comrades that are going to 
plate short-circuit with a circuit pattern etc. conventionally and carrying out electrolytic plating, 
post processing, such as etching, had removed the unnecessary circuit pattern, but. If it plates 
by the gas deposition method like this example, the short circuit between the circuit patterns 26 
and the process of post processing can be skipped, and plating treatment can be carried out 
easily. There is also no possibility of degrading a substrate etc. with an electrolysis solution. 
[0030] Drawin g 10 (a) is another example of this invention, and shows IC chip 31 for flip chip 
mounting which plated the electrode pad 30 which consists of ultrafine particle films by the gas 
deposition method. This electrode pad 30 laminates the plating film 32 which consists of an 
ultrafine particle film of aluminum, the plating film 33 which consists of an ultrafine particle film 
of Cr, and the plating film 34 which consists of an ultrafine particle film of Cu one by one by the 
gas deposition method, and is formed. 

[0031]In such a case, although the electrode layer was formed in the upper surface of an IC chip 
by sputtering and the electrode pad was formed by etching this selectively using a mask in the 
former, According to this example, according to mask loess and a dry process, each metal of 
aluminum, Cr, and Cu can be made to be able to deposit only on a pad section, the electrode pad 
30 can be formed, and floor to floor time can be shortened. 

[0032]lt cannot be overemphasized that this invention can be carried out at various plating 
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treatment processes besides the above-mentioned example. 
[0033] 

[Effect of the Invention]If it is in this invention, plating of a desired pattern can be formed by 
spraying the ultra-fine particle for plating on a portion to be plated directly by the gas deposition 
method, and making an ultrafine particle style or plated material scan. 

[0034]Therefore, according to the plating formation method of this invention, it can plate to a 
desired pattern, without using a mask etc. For this reason, custom-made ** of the plating 
treatment can be carried out. Also when there are two or more plating portions, these plating 
portions are connectable like electrolytic plating, and it is not necessary to make it short-circuit 
or to remove a connection section after plating, and can plate easily [ two or more separated 
fields to be plated ]. Therefore, a plating treatment process becomes easy and the period during 
a delivery date can be shortened from an order received. 

[0035]Since it can plate in dry atmosphere, plating treatment time can be shortened, a plating 
process becomes easy, and there is the strong point in which the stage etc. to plate are not 
restricted further. 

[0036]According to the plating formation method of this invention, it can plate with a easier 
method than electroless deposition (chemical plating) also to plated material other than metal. 



[Translation done.] 
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[ Drawin g 7] 
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oiaatt? 1 4*/TN-r««fi)c0T^So c 

#U SSSflKfrP&SS 4 a , 4 bfclWBlKSSfctt* 

n^wtawea. 6 bic&ix&stix^Zo saat 
a, 1 obrtfctta«tt ; ?iH2*}g«-rate«)«!>sas 

**y*$flltmi 1 a, 1 1 b^Ane.nTV^o - 

5ft»ov;i;aU-j'i 2 wtsnrfctK Btsi, 

TBH«£ftfc&j)8&S6 a, 6 bA^T-^il/-^ 1 
2iJ'\(p]WT ; ?-n^nyX;H 3 a, 1 3 btfggfflLT 

[0 0 2 2] LfrLT, V-tfab-^f 1 2tcJ;oT^ 

*-y*&H**fcl 1 bfreSSStKBFFfc/X/l/l 3 b 
L-TTH'jaWi?!? 2 a ©±fc±«JiBafi*« 
2 b T«liS»tt : Fil2afc±flJ 

[0 0 2 3] LfctfoT, ±8HOJ:3ft»«*fflV^T«' 
Xf* a ^ffitc «fc 0 jfifttt?!! 2 6 ft 5 

iv^ct%<, ffi^-y+%i©ftjga®©-5t-a5{c 

tct>&mi£*v*+SCk1fi-0**, WT> Mf*Wftp< 

[00 2 4] H6tt*aWO-*»WPfcr3T, Cuf 
A 1 ^©«{^« 1 5 ic^^y-r^ yVmo)?**? K 

ft? mmfc&sn j x;n 7 6 »4 a u ^ a g ^©ass 

^Ib^^CfcKJ:?) Au J f>AgSf©y»y*«fll*»6 
ftSX-f^-y F 1 6^fiE$nTV^o 
[0 0 2 5] C©«t9ftli^ fi£*C*-3T»*)Wy'y 
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tt#X7*#^5'3>ttKJ:-3T^<y K 1 6£Jg/£L 
T^SOT, K5-f ^n-txt J: ■ 3 Ty-y*««^6ft 
W/^Kl 6%flMf3ci:tfT£, 
*5^i;ttteUT^HT*^/Vy F l 6*JMW* 

ttl 5 (fcSVMi, /X/M 7) 
/S>y F i 6£JEfiSc-f tick*), vx^fcfflvscfc 
%<mm<D>**->lc?<<^y F 1 6 SCttf 
T£S. Sft, TX^fc&gfcLftVXDT*, *y*/<* 

[0026107(a) (b) tt*««HOB"Ji8: Jl«ffl|-e 
7 (a) fi^x/N 2 0 U 07 (b) fi?x/\ 

20 a, &*mw*v7®mmj'&*v n»©a»©t 

^■)xa2 0©SffiKi#i»£H±T#X7^>*>'3 Vffi 

3-r-f vfi 4*m$nrc*vm<o¥mw : f-v7\ 9 

[0 0 2 7] COi^ tfofc£fcoT«:X/Vy*<J >^ 
^Wc£oT«®£ffMl.T^6©T\ ¥#tt^-y 

gT&£A\ #3lffi0iJ© «fc 3 i:#XT^y'y a yffiKJ: 

0TW2 1 *»ja-rntf^x^uxT*«2 1 =&ffM 

tictWVlSSo Sfc, vx^fc&gi:^ /X;V 

2 2 ©3taEtj:t>Tmao^^->*«^-rsei 

f£>©T\ «?XM2 0KiNI(*f-yri 9*H5S»7L 
[00 2 8] 09«*fg$©S&K»Jft§IMIJT*o 

6 ©±tc©*y 2 7 ^eaae^St 2 8 ^Rtffl^ 

[00 2 9] C©<fc-3fti§£f;:«, Sf3j5(i^'y*L«fc3 

/S#-y£x^>ytf©&*0lfc£^TI&2;LT^fc 
> *mmm<D & 3 (c # x-r 3 >j£fc * o T ;* -y 

[0 0 3 0] 01 0 (a) ftfc^QS&lCgiJ&gftffl 
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OICf7^3 1^Lm. COtS/WK3 0 
tt, A 1 OS»if^^j:5^-y+Sii3 2tC r© 
ilS^Sft 1 £ ft S ;< >y 3 3 fc C u ©TO47-$i 
*'6%5^y«l3 4^'X WJi/ a Vffitc J; o T 

[003 1] COi^if^ ftmctS^Tlts I Cf- 
■y X©±®£ X/ < -y * U y f\z J: o till?: AM U 
10 cn^vx^^ffll-'TS^WCX-y^vy-rSCfcfcJ; 

X^bXfroF^-fXD-feXKJ^T/W Fg|»c©&A 

1, cr, c u(o&&m*mfe2-&Tmm'^y F3 o# 
[oo3 2]46, ±iEStBSim«i"fcfea^ 

T'tftl\ 
[0 0 3 3] 

20 i&wowmi *%wic&??te. *v*m<o&mmm 
VLtttixttVi/ 3 ymc X o TIM** -y *gp»{c 

tic&K>mW<2-y<D*'y*ZMiii.tZCtti i -C% 

So 

[0 0 3 4] i^T, *5l^©*-y*^73i*C«J:n 
If, TX^fcffl^SCfcft^SlO/^-Vfc^y* 

[003 5]3e>(c, F^gH^cfcl^T^-y+fc 
fi&-fCi:;b<T*t5©T\ ^'y*fflS«HI*ffllBl»*, * 

n s nft v t v> 9 s^fe s o 

[0036] sfc, *«wo^-y**dttraKJ:ntf, 
40 (fb^*-y+) 

Jl-Otty -y fc t * -y * fcfig-f c i: *^T* * « . 

[0®©ffi*ftii^] 

[0 1 ] *m\<o-&i&mKfrirmmk*®Bims. 

[02] ^±<D*BKJ:^TiS^y**0±hUB«*tl 

[03] (a) (b) (c) tt±G8!Ktft?MJBtf8B 
K,J:^T}BlS*n«iB»tt : F«0'^->0»ffi|*^-r 
0T^S„ 

50 [04] *^<O»J«mfe0IK:A>A<«jB«tt?M^dttt 
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